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BY ERLING E. BOE AND SUJIE SHIN
I
T IS widely believed and lamented that U.S.
students perform poorly on international com-
parisons of academic achievement. For exam-
ple, Edward Silver reports that U.S. seventh- and
eighth-grade students performed poorly on the
mathematics section of the Third International
Mathematics and Science Study (TIMSS 1995)
and that this indicates “a pervasive and intol-
erable mediocrity in mathematics teaching.”1 Like-
wise, the Institute of Education Sciences (IES) in the
U.S. Department of Education attributed the report-
edly poor performance of U.S. middle-grade students
on the TIMSS 1995 mathematics assessment to the
ineffectiveness of mathematics education.2 Such per-
ceptions have led to grave concerns about the future
economic competitiveness of the U.S. For example,
Rita Colwell, the former director of the National Sci-
ence Foundation, has stated that if the U.S. is to main-
tain its position in the world economy, it is critical for
the nation’s students to achieve at high levels in math-
ematics and science.3
ERLING E. BOE is a professor in the Graduate School of
Education and a co-director of the Center for Research and
Evaluation in Social Policy, University of Pennsylvania,
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Is the United States Really
Losing the International Horse
Race in Academic Achievement?
The results of international assessments of student achievement are far more nuanced than
the headlines lead us to believe. Having examined six comparisons of performance — in
various subjects and at various levels — by students in the U.S. and other industrialized
nations, Mr. Boe and Ms. Shin conclude that the dire pronouncements about America’s
standing are greatly exaggerated.
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Given the concern about the strength of the U.S. econ-
omy, it is often said that the nation’s students perform poor-
ly compared with students in “many” other industrialized
nations. This indeed is true. One can pick a particular sur-
vey (e.g., TIMSS 1995), subject matter (e.g., mathematics),
and grade level (e.g., grade 8) and find “many” industri-
alized nations that scored significantly higher than the U.S.
(e.g., France, Japan, and Switzerland).4 Yet it is also true
that U.S. students perform better than students in many in-
dustrialized nations. For example, the U.S. scored signifi-
cantly higher than many industrialized nations (e.g., France,
Germany, and Switzerland) in the 1991 Reading Literacy
Study at grade 4.5 (Throughout this article, “significantly”
refers to statistical significance.)
Thus, depending on one’s interest or agenda, a partic-
ular survey result can be selected to support almost any
conclusion about how the U.S. stands in the internation-
al achievement horse race. For instance, in order to sup-
port the conclusion that the U.S. was at risk of falling well
behind other nations in economic competitiveness, the
first item of evidence cited in A Nation at Risk was “that
on 19 academic tests American students were never first
or second and, in comparison with other industrialized
nations, were last seven times.”6 No mention was made of
which international tests, grade levels, or subjects were
selected for these comparisons, and nothing was said
about how U.S. achievement on average compared with
that of other industrialized nations.7
A much more objective and accurate assessment of the
standing of the U.S. in international comparisons would
be based on the results of multiple surveys, multiple sub-
ject matters, and multiple grade levels. Fortunately, another
generation of international achievement surveys has been
completed since 1990, and it is worth looking at the U.S.
performance on these more recent assessments. In addition
to being of high technical quality, these international as-
sessments are not limited to mathematics and science, as
were surveys from previous years, but also include subjects
such as reading and civics.
The perception of poor performance by U.S. students on
international comparisons is typically attributed to the in-
effectiveness of American public education. Educators and
policy makers of widely different perspectives embrace this
conclusion because it creates enormous pressure for change.
It is useful to those who are dedicated to reforming public
education in various ways, as well as to those who seek to
diminish public schooling through strategies such as voucher
programs that would increasingly privatize the system. With
so much at stake, it is important to know just how well U.S.
students have performed on recent international assessments
of achievement. Therefore, we have assembled and organ-
ized the results of all major international achievement sur-
veys conducted from 1991 through 2001 (2003 results were
published subsequently) in order to determine how well U.S.
students have performed compared with their peers from
other industrialized nations. More particularly, we have sought
to address the following questions:
• How do U.S. achievement scores overall compare with
scores from other industrialized nations?
• How does U.S. achievement by subject matter com-
pare with that of other industrialized nations?
• How does U.S. achievement by grade level compare
with that of other industrialized nations?
• How does U.S. achievement compare with that of its
major economic competitors — the other G7 nations (Can-
ada, France, Germany, Italy, Japan, and the United Kingdom)?
• How does the achievement of U.S. students from vari-
ous racial and ethnic groups compare with that of other
G7 nations?
BRINGING IT ALL TOGETHER
The first step in our analysis was to assemble the achieve-
ment results for reading, mathematics, science, and civics
of all international surveys conducted from 1991 through
2001 under the auspices of either the International Associ-
ation for the Evaluation of Educational Achievement (IEA)
or the Organisation for Economic Co-operation and Devel-
opment (OECD).8 National mean achievement scores for
22 industrialized nations that participated in two or more
of the six surveys analyzed were obtained from primary
sources for each of the surveys.9 These sources also pro-
vided information on the statistical significance of the dif-
ference between the mean achievement scores of the U.S.
and the mean achievement scores for each industrialized
nation participating in a given survey.
Achievement results from the six surveys were aggre-
gated as appropriate to address the research questions.10
Cross-national comparisons were based on national com-
prehensive scores (e.g., full scale scores in mathematics)
rather than on subscale scores (e.g., score in algebra).
U.S. ACHIEVEMENT BY SUBJECT MATTER
The perception that the U.S. performs poorly on inter-
national assessments of achievement is typically associated
with mathematics. This perception may not be accurate,
and it ignores U.S. performance in other subjects.
Figure 1 presents U.S. achievement compared with that
of other industrialized nations in four subjects aggregated
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across six surveys and the fourth, eighth, ninth, and 10th
grades. In mathematics, less than half the nations (44%)
scored significantly above the U.S., while 37% of the na-
tions had scores equal to those of U.S. The remaining 19%
scored significantly below the U.S. Viewed this way, the ag-
gregated results make it clear that the U.S. did not per-
form “poorly.” Instead, the U.S. mathematics score was
somewhat below average. To say that the U.S. per-
formed poorly, one would expect at least 75% of in-
dustrialized nations to have scored significantly high-
er. Nonetheless, efforts to improve mathematics instruc-
tion and learning must continue, and perhaps be inten-
sified, because only 26% of U.S. students performed
at the proficient level or above in mathematics on
the 2000 National Assessment of Educational Progress
(NAEP).11
In contrast with mathematics, the U.S. was much
more competitive with other industrialized nations in
three other subjects. The U.S. performed at a high lev-
el in civics (no nation scored significantly higher) and
in reading (only 13% of nations scored significantly
higher). In science the U.S. performed about average
(with 25% of nations scoring significantly higher and
31% lower). A case can be made that learning each
of the four subjects is a vital objective for public school
students; certainly reading is as basic as mathematics.
Yet scant praise is voiced for American public schools
because their reading scores are highly competitive. In-
stead, U.S. public schools are castigated because their
mathematics scores are generally below average inter-
nationally.
A more balanced perspective is that, overall, U.S.
students score somewhat higher than their peers in
other industrialized nations, with only 19% of other
nations scoring significantly higher and 38% signifi-
cantly lower. Thus when all four subjects are weight-
ed equally, U.S. students generally perform above av-
erage in international comparisons, not poorly. There
are many good reasons for improving the effectiveness
of U.S. public education, but not because students gen-
erally perform poorly in comparison with their peers
from other industrialized nations.
U.S. ACHIEVEMENT BY GRADE LEVEL
Eric Hanushek, a researcher and often a critic of U.S.
public education, observed that “in international com-
parisons, U.S. students start out doing well in elemen-
tary grades and then fade by the end of high school,”
at which point U.S. students outscore only Lithuania,
Cyprus, and South Africa.12 Hanushek based this observa-
tion on an analysis of TIMSS 1995 results in which he judged
high school performance to be represented by the achieve-
ment of students at age 17 (i.e., grade 12). This interpreta-
tion is incorrect, however, because the TIMSS 1995 tests
FIGURE 1. 
Relative Performance of U.S. and Other
Industrialized Nations on International
Comparisons, by Subject*
1. Mathematics
Above U.S.                                         44%
Equivalent to U.S.                           37%
Below U.S.                        19%
2. Civics
Above U.S.           0%
Equivalent to U.S.                        33%
Below U.S.                                                        67%
3. Reading
Above U.S.                    13%
Equivalent to U.S.                                44%
Below U.S.                                         44%
4. Science
Above U.S.                            25%
Equivalent to U.S.                                44%
Below U.S.                                31%
Median of Four Subjects
Above U.S.                        19%
Equivalent to U.S.                              41%
Below U.S.                                     38%
0 25 50 75
Percentage of Industrialized Nations
Sources: Five international education surveys sponsored by IEA and
one by OECD.
* Results for each subject were aggregated across grades 4, 8, 9, and 10.
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were administered to students during the “final year of sec-
ondary school,” as defined by each participating nation. As
we have shown elsewhere, the number of years of schooling
from grade 8 to the final year of secondary school varied
widely across the 21 other nations in the relevant TIMSS 1995
sample (from about three years to almost eight years).13
When the gain or loss in national mean mathematics scores
from grade 8 to the end of secondary school is plotted against
the years of schooling past grade 8, the result is a cross-
national correlation of .71. Thus the number of years of
schooling beyond grade 8 is a major determinant of how
well a nation will perform by the end of secondary school.
Since U.S. students are somewhat disadvantaged in this
comparison, with only four years of schooling past grade 8,
it is not appropriate to conclude from TIMSS 1995 data
that the U.S. performed poorly in international compari-
sons at the secondary level.
Fortunately, the Programme for International Student
Assessment (PISA 2000) provides achievement scores in
reading, mathematics, and science for students at grade 10
(i.e., age 15) from 21 industrialized nations.14 Therefore, the
best understanding of grade-level trends in U.S. achieve-
ment is obtained by using grade-10 data for the second-
ary level, data from grades 8 and 9 for the middle level,
and data from grade 4 for the elementary level.
Figure 2 shows the comparison between U.S. achieve-
ment and that of other industrialized nations, aggregated
across all subjects and surveys by grade level. Survey results
for the elementary and secondary levels are based on read-
ing, mathematics, and science, while the results for the mid-
dle level also include civics. Consistent with Hanushek’s
observation, U.S. students started out doing very well in
the elementary grades but declined to average in the mid-
dle grades. It also appears that a further though modest de-
cline occurred from the middle to the second-
ary grades. At the secondary level, 28% of na-
tions scored significantly above the U.S., 60%
scored at an equivalent level to the U.S., and the
remaining 12% scored significantly below the
U.S. Viewed this way, the aggregated results make
clear that the U.S. did not perform “poorly” at the
secondary level. Instead, the U.S. performed some-
what below average at this level in comparison
with other industrialized nations.
Though only about 30% of industrialized na-
tions scored significantly above the U.S. at either
the middle or the secondary grades, the U.S. de-
cline in international competitiveness from the
elementary grades is both a puzzle to understand
and a problem for the U.S. public education sys-
tem to address. Whatever the cause, the observed
decline in U.S. students’ academic competitive-
ness occurs over a period of years from grades
3 and 4 to grades 7 and 8, as shown by TIMSS
1995.15 The decline cannot be explained by a num-
ber of important factors, because they are con-
stant across grade levels from elementary to sec-
ondary. For example, the organization of the U.S.
education system is the same, financial resourc-
es for schools are comparable, and the socio-
economic background and academic ability of stu-
dents do not differ significantly between the ele-
mentary and secondary grades. Therefore, the ex-
planation for the U.S. decline in achievement must
lie elsewhere. One of two possible explanations
is that the quality of instruction declines in U.S.
middle and secondary schools relative to that in
FIGURE 2.
Relative Performance of U.S. and Other Industrialized 
Nations on International Comparisons, by Grade Level*
1. Elementary (Grade 4)
Above U.S.                             14%
Equivalent to U.S.                       20%
Below U.S.                                                               66%
2. Middle (Grades 8, 9)
Above U.S.                                        31%
Equivalent to U.S.                                     40%
Below U.S.                                       29%
3. Secondary (Grade 10)
Above U.S.                                      28%
Equivalent to U.S.                                                  60%
Below U.S.                            12%
0 25 50 75
Percentage of Industrialized Nations
Sources: Five international education surveys sponsored by IEA and one by
OECD.
* Results for each grade level were aggregated across reading, mathematics,
science, and civics.
the East, not just the U.S. versus the rest. As with the de-
cline in U.S. achievement scores relative to those of other
nations from the elementary grades to the middle grades,
the West/East differences in mathematics and science achieve-
ment are puzzles to be solved and a potential source of con-
cern for the entire Western world. At least the U.S. performs
on a par with other Western G7 nations.
U.S. MINORITY STUDENT ACHIEVEMENT
COMPARED WITH THAT OF THE OTHER G7 NATIONS
Not only does the U.S. have the largest gross domestic
product among the G7 nations but it also has by far the
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other nations. Another possibility is that students’ academic
motivation declines in the U.S. relative to that of students
in other nations, perhaps as a by-product of an adolescent
peer culture that distracts students from academic learning.
U.S. ACHIEVEMENT COMPARED WITH
THAT OF THE OTHER G7 NATIONS
We conclude from the evidence reviewed above that,
when compared with students in other industrialized na-
tions, U.S. students do not perform poorly on international
achievement surveys. Instead, they perform better than av-
erage overall across six international surveys, three grade
levels, and four subjects. However, it is also important to
consider how the performance of U.S. students compares
with that of their peers in the other G7 nations. After all,
the list of 22 industrialized nations used for the compari-
sons above includes a number of minor economic powers
such as Iceland, New Zealand, Portugal, and Finland. The
G7 nations, on the other hand, are the major economic
competitors of the U.S. — the very nations that will cause
economic decline if the performance of U.S. students in
mathematics and science is as critical to the nation’s fu-
ture economic performance as Colwell has claimed.16
The following comparisons between the achievement
of U.S. students and that of students in the other G7 na-
tions were based on surveys completed at the middle and
secondary grades (i.e., grades 8, 9, and 10) — the grades
at which the U.S. was least competitive. First, the perform-
ance by subject matter of each of the other six G7 nations
was compared with that of the U.S. on the surveys in which
both nations participated. These results were then aggregat-
ed for the five Western G7 nations other than the U.S. (West-
ern G5) and are shown in Figure 3 in comparison with mean
achievement scores for the U.S. and Japan (the only G7
nation from East Asia).
As seen in Figure 3, U.S. achievement is comparable to
that of the Western G5 nations in reading, mathematics, and
science — and considerably higher in civics. The reading
scores of Japanese students are comparable to those of stu-
dents in the Western G5 nations and the U.S., but they are
much higher in mathematics and science. (Japan did not
participate in the Civic Education Study.) With respect to
academic achievement, the U.S. is quite comparable to
other major Western nations, but the Western nations as a
whole consistently trail Japan in mathematics and science.17
And to the extent that Japan is representative of several high-
performing East Asian nations, including Singapore, Korea,
Chinese Taipei, and Hong Kong, the perception that the
U.S. performs poorly is a phenomenon of the West versus
FIGURE 3.
Scores of U.S. and Other G7 Nations on
International Comparisons, by Subject*
1. Reading
Japan                                           522
Western G5                                  523
U.S.                                            520
2. Mathematics
Japan                                                         579
Western G5                               506
U.S.                                       498
3. Science
Japan                                                  550
Western G5                               509
U.S.                                           515
4. Civics†
Western G5                             500
U.S.                                               530
400 500 600
Aggregated Full Scale Test Scores
Sources: Five international education surveys sponsored by
IEA and one by OECD.
* Results for each subject were aggregated across grades 8, 9, 10.
† Civics scores were converted to a base of 500 for this figure.
largest and most racially and ethnically diverse population
and the largest number of partially autonomous states. Giv-
en these differences, how meaningful is it to compare U.S.
achievement scores with scores from much smaller and more
homogeneous nations, such as England or Japan? During
the latter half of the 1990s, the U.S. population was 84%
white (including white Hispanic), whereas the populations
of Germany and Italy were nearly 100% white, and Japan’s
was nearly 100% Asian. While the percentage of whites in
Canada was similar to that in the U.S., the largest U.S.
minority is black (12%), and the largest in Canada is
Asian.18 In addition, the U.S. has a large ethnic His-
panic minority. In fall 1996, U.S. public school enroll-
ment was 64% white, 17% black, 14% Hispanic, and
5% other (Asian, American Indian, etc.).19
As is well known, there has long been a substantial
gap in the U.S. between the achievement scores of white
students and those of black students and between those
of white students and those of Hispanic students. Ac-
cordingly, we analyzed international survey data to de-
termine the extent to which the performance of U.S. mi-
nority students might have affected overall U.S. achieve-
ment scores in comparison with those of other G7 na-
tions.
Analyses of U.S. achievement scores for three racial
and ethnic groups (white, black, and Hispanic) com-
pared with those of the other G7 nations were limited
to surveys completed at the middle and secondary grades
(i.e., grades 8, 9, and 10) — the grades at which the
U.S. was least competitive. For this purpose, all nation-
al mean achievement scores, as well as those for U.S.
white, Hispanic, and black students, were converted to
percentile rank (PR) scores based on the group of in-
dustrialized nations included in each survey. These PR
scores were then aggregated for the Western G5 na-
tions and compared with PR scores for the U.S. and
Japan.
As seen in Figure 4, achievement scores of white
students in the U.S. were consistently higher than those
of students in the Western G5 nations, even though these
nations were predominantly white. By comparison, the
scores of U.S. black and Hispanic students were very
low and well below those of the other nations. This is
compelling evidence that the low scores of these two
groups of minority students were major factors in re-
ducing the comparative standing of the U.S. in inter-
national surveys of achievement. If these minority stu-
dents were to perform at the same level as white stu-
dents, the U.S. would lead all the other G7 nations (in-
cluding Japan) in reading and would lead the Western
G5 nations in mathematics and science, though it would
still trail Japan in these subjects.20
Much has been written about the achievement dispar-
ities between groups of students in the U.S., and progress
toward closing these gaps is a major objective of the No
Child Left Behind (NCLB) Act. Two perspectives on this prob-
lem dominate the policy discussion. One side argues that
minority students perform poorly because the quality of
their schooling is deficient. It is said that there are two sys-
MAY 2005      693
FIGURE 4.
Percentile Ranks of U.S. Total, U.S. Subgroups,
And Other G7 Nations on International
Comparisons, by Subject*
1. Reading
Japan                                                69 PR
Western G5                                     66 PR
U.S. Total                                49 PR
White                                                      92 PR
Hispanic          9 PR
Black            3 PR
2. Mathematics
Japan                                                              98 PR
Western G5                        38 PR
U.S. Total                     26 PR
White                                         64 PR
Hispanic       3 PR
Black            3 PR
3. Science
Japan                                                              98 PR
Western G5                          42 PR
U.S. Total                              45 PR
White                                                     88 PR
Hispanic        5 PR
Black            3 PR
0 20 40 60 80 100
Percentile Rank (PR) of Full Scale Test Scores
Sources: Four international education surveys sponsored by IEA
and one by OECD.
* Results for each subject were aggregated across grades 8, 9, 10.
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tems of public schools in America, a weak and poorly fund-
ed system for our black and Hispanic students and another
that is academically strong and well funded for the white
majority.21 The other side argues that the achievement gap
is driven by student background variables (e.g., economic
disadvantage, limited parental support, discrimination) largely
beyond the control of schools.22 No doubt there is some
validity to both viewpoints. If so, public schools in the U.S.
face the problem of providing a type and quality of edu-
cation that will compensate for the background disadvan-
tages of minority students and make up for deficiencies in
their schooling. If these objectives can be achieved, the U.S.
may well realize its long-standing national goal of becom-
ing “first in the world” in mathematics and science achieve-
ment.
CONCLUSIONS
Based on our review of the results of six international
achievement surveys conducted from 1991 to 2001, we con-
clude that U.S. students have generally performed above
average in comparisons with students in other industrial-
ized nations. Certainly there is variability in performance,
with the U.S. scoring above average in reading and civics,
average in science, and somewhat below average in math-
ematics. But even in mathematics at the middle and second-
ary levels, the U.S. did not perform “poorly.” On the posi-
tive side, U.S. aggregate scores were above average in all
subjects at the elementary levels and in reading and civics
across grade levels.
How then can we explain the common perception that
the U.S. generally performs poorly in the international achieve-
ment horse race? There are several plausible reasons for this,
all of which might be partly correct. First, many consumers
of comparative achievement statistics simply are not aware
of the results of the full array of surveys that have been con-
ducted in recent years. This may be due, in part, to the se-
lective reporting of bad news and neglect of good news
common to the press.23 We hope the results reported here
will provide more comprehensive factual information on
which anyone can base generally valid conclusions about
the achievement of U.S. students in international compar-
isons.
Second, it may be that others are aware of the achieve-
ment results of the full array of surveys but simply view av-
erage results as poor because they expect the U.S. to be “first
in the world” academically, as it is in economic strength
and military power. In this view, anything less than first place
is regarded as a poor performance. Some actually might
have taken seriously the political hype represented in the
national goal adopted in 1990 by state governors and Pres-
ident George H. W. Bush that “U.S. students will be first
in the world in science and mathematics achievement” by
the year 2000.24
This aspiration, however, is unreasonable. The U.S. is not
“first in the industrialized world” in minimizing the percent-
age of its population living in poverty or in minimizing its
infant mortality rate.25 So why should anyone expect the
U.S. to be first in the world in educational achievement?
There is, after all, abundant evidence that these types of so-
cial indicators are strongly associated with educational achieve-
ment.
Third, some observers might pick and choose from among
existing surveys only the results that support their belief
that American public education is inadequate, disregard-
ing evidence to the contrary. This group may include both
well-meaning reformers of public education and well-mean-
ing conservatives who view public education as an unten-
able public monopoly that must be privatized as much and
as quickly as possible. The biased selection of evidence is
not a surprising or uncommon strategy for advocates of a
particular cause and may have strong policy and political
impact.26
Is it reasonable to expect that in the next few decades
U.S. student achievement in mathematics and science will
improve to the point where assessment scores are substan-
tially and consistently well above average? Regardless of cur-
rent efforts to improve public school outcomes, this seems
most unlikely. At best, we can hope for incremental im-
provement such as that which seems to have occurred in
recent years based on our results in comparison with in-
ternational surveys administered before 1991.27
A major impediment to higher average achievement scores
in the U.S. is the performance of its black and Hispanic
students. The achievement gap goes back decades and is
not closing rapidly (if at all). Moreover, demographic trends
exacerbate the impact of the achievement gap on U.S. mean
achievement scores. In 1991, the population of public school
students was 70% white and 26% black and Hispanic. By the
year 2000, black and Hispanic students represented about
34% of the student population, a stunning growth of 8%
during a 10-year period (or growth of nearly 1% per year).28
If the achievement gap remains constant, we can predict
that U.S. mean scores will decline as the minority popu-
lation increases as a percentage of the total.
This article should not be read as a defense of the sta-
tus quo or an apology for inadequacies in U.S. public ed-
ucation. There is always room for improvement. In fact, all
nations seem to be displeased with their education systems
and levels of attainment. In the mid-1990s, the OECD spon-
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sored an international study of innovative methods in math-
ematics and science instruction in 23 nations.29 One of the
interesting findings was that none of these nations, including
some that performed well above average in the interna-
tional horse race, was satisfied with their mathematics and
science teaching and learning. All were striving to improve,
just as the U.S. has been — especially since the release of
A Nation at Risk in 1983.
In recent years, the U.S. has not performed “poorly” in
international comparisons in a statistical sense. Consequent-
ly, an allegation of poor performance should not be used
to tarnish the constructive work of the majority of public
educators and the genuine attainments of U.S. students.
Nonetheless, the public and policy makers should continue
to expect and demand improvements in instruction from
educators and the educational system and improvements
in learning from students — especially in those subjects and
grade levels where student achievement plainly lags. Like-
wise, the public and policy makers should give credit where
due and recognize genuine achievements in providing ef-
fective instruction by educators and in effective learning
by students.
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